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Abstract
The importance of fl ap design come from the need of healthy, integrated and esthetically 
acceptable soft tissue around the implant. The aim of this mini review tries to address the 
factors that may aﬀ ect the fl ap design in dental implant. The references that included in 
this study that focus on the fl ap design, types of fl aps and fl aps technique from incision 
to closure. Some of the factors have signifi cant and direct impact on the implant success. 
Although other factors still mandatory to achieve optimum results especially in esthetic 
zone. This mini review concluded that factors aﬀ ecting the fl ap design some related to the 
patient (patient factor) and more factors related to operator skill and proper treatment 
plane (operator factor).
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Introduction
All dental implant placement procedures begin with tissue 
incision and reflection to expose the bone for dental implant 
osteotomy and placement. The final procedure in dental 
implant placement is flap or soft tissue closure. Thus, a dental 
implant placement procedure begins and ends with soft tissue 
handling, starting from the incision and ending with suturing 
for primary closure. Studies have found that flap design has an 
influence on many phases of dental implant treatment. Flap 
design and technique have effects on crestal bone resorption 
and blood supply to the implanted area.[1,2]
With the evolution of esthetic implant dentistry and tissue 
regeneration (hard and soft tissue), fl ap design plays a crucial 
role in the maintenance and regeneration of the marginal gingiva 
and interdental papillae around dental implants.[3,4]
Preservatives and a traumatic soft tissue handling have eﬀ ects 
on tissue healing and regeneration.[5] For example, an unplanned 
incision line can heal with scar tissue that yields aesthetically 
unpleasant results.[5]
Furthermore, the recession of the interdental papillae can 
lead to considerable aesthetic impact, particularly in the anterior 
maxillary area, like an exposure of the prosthetic implant 
platform.[6]
Therefore, there are situations in which it might possible 
to obtain good aesthetic results solely through manipulating 
or augmenting soft tissues numerous techniques have been 
proposed to design fl aps for management soft tissues, but it 
is still unclear which techniques achieve the best results in a 
predictable way. Many variations have strong proponents with 
surgeons claiming that a particular technique oﬀ ers improved 
esthetics. However, there is frequently disagreement, and this 
area is controversial.[7]
Flap Design in Diff erent Tissue Biotypes and Tooth 
Shapes
Flap design is a greater concern when implants are placed in 
esthetic zones. In these zones, there are three tissue biotypes. The 
thick gingival biotype with square-shaped teeth is more favorable 
for implants placed in the anterior region. Thick gingiva provides 
greater support for the gingival margin during recession, when 
the crestal bone is resorbed, or when the mucoperiosteal 
fl ap is raised to place the implant.[8-10] In addition, the square 
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shape of the teeth and long proximal tooth contact area make 
the interdental papillae short and blunt and therefore easy to 
regenerate, and they can be masked with square-shaped teeth.[8,9] 
If we work on thin biotype with the conical tooth shape, which 
is the least favorable in dental implantology, gingival margin 
recession will occur when the crestal bone is resorbed or when a 
full-thickness fl ap is raised during implant placement procedures 
therapy.[11-14] Moreover, the interdental papillae are tipped and 
long due to a short proximal tooth contact area (conically shaped 
teeth), making the interdental papillae diﬃ  cult and sometimes 
impossible to regenerate.[8,9,15,16]
The incision line should be planned on a case-by-case basis, 
depending on the gingival biotype and the tooth shape. With 
the thin gingival biotype, more conservative tissue refl ection is 
observed, and interdental papillae are always preserved.[4,17] If 
an immediate implant is planned, fl apless implant placement is 
more favorable for preserving the tissue from refl ection, which 
can lead to tissue recession and implant exposure.
Type of Soft Tissue Attached to the Implant: 
Keratinized or Non-Keratinized
Healthy keratinized mucosa can more easily surround 
and attach to the implant because it resists recession and 
infl ammation.[18,19] Non-keratinized mucosa is thin and can form 
pockets around the implant; thus, the patient can experience 
diﬃ  culty in keeping the area clean.[18,19] Clinicians recommend 
at least 1.5 mm of keratinized buccal mucosa surrounding the 
implant. A crestal incision line on the edentulous area should 
include keratinized tissue at the buccal surface so that the 
keratinized tissue will attach to the buccal surface of the implant 
during fl ap closure.[20] However, if there is diﬃ  culty when the 
alveolar bone is resorbed, and the[20] vestibule becomes shallow, 
not much keratinized buccal tissue will be left, and most of this 
tissue will be oral mucosa. In such cases, the crestal incision 
should be made more lingually, where keratinized tissue can 
still be found.[20] Therefore, a raised fl ap will include keratinized 
tissue, and this tissue should be placed buccally.
Full-thickness Versus Partial-thickness Flaps
Studies have shown that periosteal disruption will cause a loss of 
blood supply to the bone, which can enhance bone resorption. 
A full-thickness (mucoperiosteal) fl ap will raise the periosteum 
from the bone, which can cause temporary hypoxia in the 
surrounding bone, resulting in bone resorption.[21] In addition, 
after disruption, the periosteum requires 1 month to reattach to 
the bone, which means a delay wound in healing. A less invasive 
fl ap refl ection technique is the partial-thickness fl ap, in which the 
periosteum is left attached to the bone, and only the mucosa is 
refl ected. The blood supply to the bone will remain intact, and 
the bone cells will not suﬀ er from hypoxia or loss of nutrition.[22,23]
There are some technical diﬃ  culties associated with partial 
thickness fl aps that require skill, and fl ap perforation is a common 
complication.[23] Careful assessment is mandatory for evaluating 
the type of fl ap needed for each case, particularly when crestal 
bone resorption signifi cantly aﬀ ects the implant success rate.
Flap Design When Hard and/or Soft Tissue Grafting is 
Planned
Flap designs diﬀ er between soft tissue grafting and hard tissue 
grafting. Soft tissue grafts do not require complete soft tissue 
coverage; however, a good blood supply is required. Hard 
tissue grafts require complete closure of the fl ap or soft tissue 
to achieve better healing.[20] Due to horizontal and vertical 
alveolar bone resorption after extraction, bone augmentation is 
mandatory. The incision line should be designed in a manner 
that allows for complete soft tissue coverage of the implanted 
site and total isolation of the augmented site from the oral 
environment. Incision opening during the healing period is the 
most common complication due to fl ap closure under tension 
and muscle pulling.[20] Thus, a wide periosteal release and papilla-
included fl ap design are the initial principles of fl ap design when 
bone augmentation is chosen.[20] In contrast, soft tissue grafting 
requires a minimal tissue refl ection, which preserves the blood 
supply to the grafted tissue. Tunneling and pouching are usually 
performed when the interdental papillae are intact, and the soft 
tissue is trapped between the gingiva and the implant or tooth 
structure.[9] Further, part of the soft tissue is sometimes exposed 
to the oral cavity to close the defect in the incision line or to cover 
an exposed part of the implant.
Understanding Soft Tissue Healing on Diff erent 
Surfaces
Today, fl ap closure is performed not only on bony tissue but 
also on many natural and synthetic surfaces. As mentioned 
above, fl ap closure opposite to bony tissue requires 1 month for 
periosteal reattachment. During healing, diﬀ erent tissues grow 
at diﬀ erent speeds; for example, epithelial tissue grows 1 mm 
daily, bony tissue grows 60 μm daily, and blood vessels grow 
300-600 μm daily.[24] Diﬀ erent tissues also grow at diﬀ erent rates 
on diﬀ erent surfaces: Bony tissue prefers rough acidic surfaces 
on which to grow and attach, while soft tissues prefer to grow 
on smooth surfaces.[25] Research has found that soft tissue grows 
better on smooth titanium and zirconium oxides surfaces and 
less well on acrylic and gold.[26,27] Flap tissue and soft tissue can 
grow on and attach to synthetic surfaces by hemidesmosome 
bonding, and the number of hemidesmosomes is also variable 
between diﬀ erent surfaces.[27,28]
Flap Versus Flapless Techniques
The fl apless weather punch or transmucosal procedure is 
considered a blind procedure that can cause bone dehiscence or 
perforation during implant socket preparation or placement.[29,30] 
Thus, most clinicians recommend that fl apless procedures should 
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only be performed when the ridge width is 8 mm or greater.[31] 
With the evolution of technology for dental implantology, such as 
cone beam computed tomography and computer aided design/
computer-aided manufacturing (CAD/CAM), implant placement 
is now well planned, and implants are more precisely[32,33] 
positioned. Moreover, the implant can be functionally loaded in 
the same day when performing fl apless procedure.[7]
Thus, fl apless procedures are now becoming more common with 
the guidance of CAD/CAM surgical stents.[34] Flapless procedures 
oﬀ er many advantages because there is no fl ap raised.[35] Thus, no 
bleeding is expected perioperatively or post-operatively.[18,36]
There is rapid healing (no tissue detachment), which is 
more convenient for the patient, and the pain and swelling 
are decreased.[18] No sutures are needed, which can decrease 
the number of patient follow-up visits.[23] However, precise 
implant placement is still insufficient when the implant site 
is compromised with horizontal bone resorption and some 
soft tissue defects.[37] A full-thickness flap is still needed 
for better access[38] and for soft and hard tissue grafting. 
The decision between a full-thickness flap procedure and a 
flapless procedure should be made before the surgery because 
experience, skill and advanced equipment and training are 
needed to perform safe and predictable flapless procedures.
Suture Material and Technique
Soft tissue fl ap closure should be a traumatically and primarily 
closed, and the tissue handling method, type of needle and type 
of suture material should be chosen carefully to achieve optimal 
results.[21] Suture material selection is important in implant 
dentistry; a fi ne gauge suture (4-0 or 5-0) and use of an atraumatic 
needle are mandatory[21] when microsurgery or tissue preservation 
implant placement is performed. The suture material itself can 
play a role in tissue healing; therefore, monofi lament material 
(polytetrafl uoroethylene), which is more hygienic (less plaque 
accumulation) and has good physical properties (such as high 
tensile strength that can hold the two sides of the fl ap together 
during soft tissue healing), should be used. In addition, the suture 
technique itself should be chosen properly, and fl ap closure should 
be performed in an everted manner with periosteal contact, which 
can speed healing and prevent the incision line from opening. Most 
clinicians recommend the vertical mattress suture for better fl ap 
closure with fewer complications related to incision line opening.
Conclusion
Factors aﬀ ecting the fl ap design some related to the patient 
(patient factor) and more factors related to operator skill and 
proper treatment plane (operator factor).
 References
1. Halpern KL, Halpern EB, Ruggiero S. Minimally invasive 
implant and sinus lift  surgery with immediate loading. J  Oral 
Maxillofac Surg 2006;64:1635-8.
2. Naert I, Gizani S, van Steenberghe D. Bone behavior around 
sleeping and non-sleeping implants retaining a mandibular 
hinging overdenture. Clin Oral Implants Res 1999;10:149-54.
3. Hakim SG, Driemel O, Jacobsen HC, Hermes D, Sieg P. Exposure 
of implants using a modifi ed multiple-fl ap transposition 
vestibuloplasty. Br J Oral Maxillofac Surg 2006;44:507-10.
4. Gomez-Roman G. Infl uence of fl ap design on peri-implant 
interproximal crestal bone loss around single-tooth implants. 
Int J Oral Maxillofac Implants 2001;16:61-7.
5. Hunt BW, Sandifer JB, Assad DA, Gher ME. Eff ect of fl ap 
design on healing and osseointegration of dental implants. Int J 
Periodontics Restorative Dent 1996;16:582-93.
6. Tarnow DP, Magner AW, Fletcher P. Th e eff ect of the distance from 
the contact point to the crest of bone on the presence or absence 
of the interproximal dental papilla. J Periodontol 1992;63:995-6.
7. Esposito M, Maghaireh H, Grusovin MG, Ziounas I, 
Worthington HV. Soft  tissue management for dental implants: 
What are the most eff ective techniques? A Cochrane systematic 
review. Eur J Oral Implantol 2012;5:221-38.
8. Saadoun AP, Touati B. Soft  tissue recession around implants: 
Is it still unavoidable? – Part  I. Pract Proced Aesthet Dent 
2007;19:55-62.
9. Soadoun AP, Touati B. Soft  tissue recession around implants: 
Is it still unavoidable? – Part  II. Pract Proced Aesthet Dent 
2007;19:81-7.
10. Kao RT, Pasquinelli K. Th ick vs. thin gingival tissue: A  key 
determinant in tissue response to disease and restorative 
treatment. J Calif Dent Assoc 2002;30:521-6.
11. Carmagnola D, Araújo M, Berglundh T, Albrektsson T, Lindhe J. 
Bone tissue reaction around implants placed in a compromised 
jaw. J Clin Periodontol 1999;26:629-35.
12. Cardaropoli G, Wennström JL, Lekholm U. Peri-implant 
bone alterations in relation to inter-unit distances. A  3-year 
retrospective study. Clin Oral Implants Res 2003;14:430-6.
13. Papalexiou V, Novaes AB Jr, Ribeiro RF, Muglia V, Oliveira RR. 
Infl uence of the interimplant distance on crestal bone resorption 
and bone density: A  histomorphometric study in dogs. 
J Periodontol 2006;77:614-21.
14. Kan JY, Rungcharassaeng K, Umezu K, Kois JC. Dimensions of 
peri-implant mucosa: An evaluation of maxillary anterior single 
implants in humans. J Periodontol 2003;74:557-62.
15. Avery JK, Chiego DJ. Essentials of Oral Histology and 
Embryology: A  Clinical Approach. 3rd  ed. St Louis: Mosby, 
Inc.; 2006.
16. Velvert P, Peters IC, Peters AO. Soft  tissue management: Flap 
design, incision, tissue elevation, and tissue retraction. Endod 
Top 2005;11:78-97.
17. De Rouck T, Collys K, Cosyn J. Immediate single-tooth implants 
in the anterior maxilla: A 1-year case cohort study on hard and 
soft  tissue response. J Clin Periodontol 2008;35:649-57.
18. Rao W, Benzi R. Single mandibular fi rst molar implants with 
fl apless guided surgery and immediate function: Preliminary 
clinical and radiographic results of a prospective study. 
J Prosthet Dent 2007;97:S3-S14.
19. Perry PA. Aesthetic placement of single-stage ITI implants using 
a tissue punch and a lateral bone condensing technique. J Oral 
Maxillofac Surg 2003;61:275-6.
20. Heller AL, Heller RL, Cook G, D’Orazio R, Rutkowski J. Soft  
tissue management techniques for implant dentistry: A clinical 
guide. J Oral Implantol 2000;26:91-103.
 Flap design in dental implant  Al-Juboori and Filho
4
21. Velvert P, Peters IC, Peters AO. Soft  tissue management: Suturing 
and wound closure Endod Top 2005;11:179-95.
22. Levin MP, Grower MF, Cutright DE, Getter L. Th e eff ects of 
length of surgery on healing of full and partial thickness fl aps. 
J Oral Pathol 1977;6:152-60.
23. Nevins M, Mellonig JT. Periodontal Th erapy, Clinical Approach 
and Evidence of Success. Vol. I. Illinois: Quintessence; 
1998. p. 187-97.
24. Winet H. Th e role of microvasculature in normal and perturbed 
bone healing as revealed by intravital microscopy. Bone 
1996;19:39S-57.
25. Levin BP, Wilk BL. Immediate provisionalization of immediate 
implants in the esthetic zone: A  prospective case series 
evaluating implant survival, esthetics, and bone maintenance. 
Compend Contin Educ Dent 2013;34:352-61.
26. Abrahamsson I, Berglundh T, Glantz PO, Lindhe J. Th e mucosal 
attachment at diff erent abutments. An experimental study in 
dogs. J Clin Periodontol 1998;25:721-7.
27. Touati B, Guez G. Immediate implantation with 
provisionalization: From literature to clinical implications. Pract 
Proced Aesthet Dent 2002;14:699-707.
28. Jansen JA, de Wijn JR, Wolters-Lutgerhorst JM, van Mullem PJ. 
Ultrastructural study of epithelial cell attachment to implant 
materials. J Dent Res 1985;64:891-6.
29. Palmer R Introduction to dental implants. Br Dent J 
1999;187:127-32.
30. Esposito M, Maghaireh H, Grusovin MG, Ziounas I, 
Worthington HV. Interventions for replacing missing teeth: 
Management of soft  tissues for dental implants. Cochrane 
Database Syst Rev 2012;2:CD006697.
31. Sclar AG. Guidelines for fl apless surgery. Am Assoc Oral 
Maxillofac Surg 2007;65:20-32.
32. Wittwer G, Adeyemo WL, Schicho K, Gigovic N, Turhani D, 
Enislidis G. Computer-guided fl apless transmucosal implant 
placement in the mandible: A new combination of two 
innovative techniques. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod 2006;101:718-23.
33. Wittwer G, Adeyemo WL, Wagner A, Enislidis G. Computer-
guided fl apless placement and immediate loading of four 
conical screw-type implants in the edentulous mandible. Clin 
Oral Implants Res 2007;18:534-9.
34. Engelke W, Capobianco M. Flapless sinus fl oor augmentation 
using endoscopy combined with CT scan-designed surgical 
templates: Method and report of 6 consecutive cases. Int J Oral 
Maxillofac Implants 2005;20:891-7.
35. al-Ansari BH, Morris RR. Placement of dental implants without 
fl ap surgery: A clinical report. Int J Oral Maxillofac Implants 
1998;13:861-5.
36. Marchack CB. CAD/CAM-guided implant surgery and 
fabrication of an immediately loaded prosthesis for a partially 
edentulous patient. J Prosthet Dent 2007;97:389-94.
37. Van de Velde T, Glor F, De Bruyn H. A model study on fl apless 
implant placement by clinicians with a diff erent experience level 
in implant surgery. Clin Oral Implants Res 2008;19:66-72.
38. Cranin AN. Implant surgery: Th e management of soft  tissues. 
J Oral Implantol 2002;28:230-7.
